Introduction
Evaluation of the width of the anterior chamber angle and its inlet during the ophthalmic examination is essential in determining the susceptibility of the angle to closure (Kalev-Landoy et al 2007 , Leung et al 2007 , Leung et al 2008 , Radhakrishnan et al 2005 . There are factors that have been recognized as affecting the anterior chamber angle width include age, race/ethnicity, iris color, eye dominance, corneal curvature and refraction, and illumination open or narrow angles may become closed in dark lighting conditions, which can lead to the diagnosis of angle-closure glaucoma being missed (Liu L 2008) . Since the clinical introduction of the slitlamp into ophthalmology by Vogt, the dimensions of the anterior segment of the eye have usually been estimated by slit-lamp-supported biomicroscopy of the eye (Xu L 2008) . Although gonioscopy is the gold standard for anterior chamber angle assessment (Baikoff G 2004 , Kalev-Landoy et al 2007 , Leung et al 2007 , Radhakrishnan et al 2005 , its inevitable need for minimal illumination to visualize the angle, the uncertainty of the change in angle configuration when a goniolens is in direct contact on the cornea, and the dependence on individual skill and experience for interpretation of the angle configuration, serve to limit its role in providing precise angle assessment. Reliable measurement of the anterior chamber angle was not possible until ultrasound biomicroscopy (UBM) became available (Kalev-Landoy et al 2007 , Leung et al 2007 . With UBM, detailed spatial relationships of the anterior chamber angle iridocorneoscleral junction can be visualized and quantified.
UBM and Anterior Segment-Optical Coherence Tomography (AS-OCT)
Optical coherence tomography has several advantages over the other techniques for objective assessment of the anterior chamber angle (Dada et al 2007) . UBM is a close contact immersion technique (Kalev-Landoy et al 2007 , Leung et al 2007 Radhakrishnan et al 2005 , There is a risk of infection or corneal abrasion due to the contact nature of the examination (Dada et al 2007 , Radhakrishnan et al 2005 . Inadvertent corneal indentation can cause artifactitious widening of the angle (Baikoff G 2004 , Dada et al 2007 , Leung et al 2007 . By the time the image is captured, it may be difficult to judge the exact globe position and the precise clock-hour location at which the scan was aligned (Leung et al 2007) . Ultrasound biomicroscopy is performed with the patient supine, positioning that theoretically causes the iris diaphragm to fall back. This deepens the anterior chamber and opens the angle (Dada et al 2007) .
In UBM, there is no fixed reference point and the angle region measured is located subjectively as nasal, temporal, superior, inferior, and so forth, not in exact degrees of an arc. With UBM, only 1 quadrant can be imaged at a time. With AS-OCT, 4 quadrants can be scanned at once. The UBM procedure is more time consuming and requires a highly skilled operator to obtain high-quality precision images (Dada et al 2007 , Radhakrishnan et al 2005 . As a result, intra-and interobserver reproducibilities for angle measurements have been generally poor (Leung et al 2007) . Anterior Segment Optical Coherence Tomography (AS-OCT) is a non-contact, non-invasive light-based imaging modality of diagnostic technique Spectral Domain, Dacosta et al 2008 Indian J Ophthalmol, Dada, T et al. 2008 , Leung et al 2007 , Leung et al 2008 that provides image resolution higher than that of UBM (axial resolution of 18 μm in Visante OCT versus 50 μm in UBM) of the anterior segment in cross section Spectral Domain, Dada, T et al. 2008 , Leung et al 2007 , Leung et al 2008 in vivo. Fig. 1 (Boyd S et al) . Furthermore the use of wide-field scanning optics (16 mm) and deep axial scan range (8 mm) permit the AS-OCT to image the entire anterior chamber in a single frame. After acquisition, the scanned images are processed by a customized "dewarping" software, which compensates for the index of refraction transition at the air-tear interface and the different group indices in air, cornea, and aqueous to correct the images physical dimensions (Sakata LM). It allows for an objective assessment of the anterior chamber (AC) angle and is easy to use after minimal training. These characteristics compare favorably to the current gold standard, gonioscopy, which requires highly trained personnel, is subjective, and involves placing a lens on the eye of the patient (Sunita et al). Age and refractive error were found to be associated with anterior chamber angle measurement; one may argue that some adjustment would be required since the objective of the study was to provide population normative data (Xu L 2008) .
Optical coherence tomography
Anterior segment optical coherence tomography is described as an attractive technique for optical biopsy because it can image tissue microstructure in situ, yielding micron-scale image resolution without the need to excise a specimen and process tissue processing. Optical coherence tomography has several advantages over the other techniques for objective assessment of the anterior chamber angle. Anterior segment optical coherence tomography can perform measurements without a coupling medium as it uses light energy (Dada et al 2007) . Optical Coherence tomography is based on the principle of Michelson interferometry. With standard software, the lateral resolution of AS-OCT is 60 mm and the axial resolution is 18 mm compared with 50 mm and 25 mm, respectively, with UBM. With high-resolution corneal software, axial resolution of AS-OCT can reach 8 mm. With the Visante AS-OCT, anterior segment scans up to 6.0 mm deep and 16.0 mm wide can be performed (data by Carl Zeiss Meditec). Important landmarks such as the scleral spur are more distinct in AS OCT images. With AS-OCT, one can also examine the posterior capsule of the lens, which is not possible with UBM (Dada et al 2007) . The AS-OCT image represents the differential backscattering contrast between different tissue types on a micron scale. It is a gray scale or false color 2-dimensional representation of backscattered light intensity in a cross-sectional plane (Dada et al 2007) . It gives almost same details as that of UBM, with an additional advantage of being non-contact. This provides a detailed view of cornea, angle and angle recess, sclera and scleral spur; iris and its rood, ciliary body and ciliary body band and the limbus Fig 3. Sclera and the scleral spur are seen as highly reflective structures and ciliary body is seen as a hyporeflective structure. It allows a direct measure the anterior chamber angle. The imaging information provided by anterior segment OCT equates well with the UBM findings, biggest advantage of OCT over UBM is that the former being non-invasive and non contact (Dada, T et al 2008 , Leung et al 2007 , Leung et al 2008 it can be used in the imaging of the angle in immediate postoperative period and also in eyes with anterior segment trauma. Nozaki et al reported the anterior segment OCT findings after non-penetrating deep sclerectomy. They showed that OCT is capable of providing information regarding the status of bleb, trabeculo-Descemet's membrane, and bleb height (Dada, T et al) .
Reliable documentation of the angle dimensions is also dependent on precise localization of the scleral spur (Leung et al 2008) . The scleral spur in anterior segment imaging is marked by a prominent inner extension of the sclera (its thickest part) and represents an anatomical landmark for the trabecular meshwork, which is located approximately 250 to 500 μm anterior to the scleral spur along the angle wall (Sakata LM) . Previous UBM studies failed to attain repeatable measurements of the angle. The study by Urbak et al., who used the same UBM images for measurement, the intraobserver coefficient of variation for AOD was up to 16.97%, with significant differences (P < 0.001) found between observers. Measurement reproducibility was affected by subjective interpretation of visualized anatomic landmarks, which is directly related to image resolution (Leung et al 2008) .
Image acquisition
In a retrospective observational study, the anterior chamber angle was measured using anterior segment images of OCT in 130 eyes of 72 patients. All subjects underwent an ophthalmic examination including visual acuity, slit-lamp biomicroscopy, autokeratorefractometry with KR-8000 (Topcon). Exclusion criteria in our group of patients were history of glaucoma, trauma, ocular disease, previous ocular surgery including laser trabeculoplasty, laser iridotomy, laser photocoagulation, pterygium surgery, refractive surgery. Scans were acquired with internal fixation target under dark conditions with angle protocol, which gives enhanced anterior segment single scan and global pachymetry map. This analysis detects corneal tissue, iris, lens anterior surface, anterior chamber. Angle measurements can be determined by manual detection of scleral spur. The inbuilt algorithm measures angle in both side of anterior chamber giving AOD 500, AOD 750, TISA 500, TISA 750. To perform AS OCT imaging in a non-accommodated state, the subjects refractive correction was used to adjust the internal fixation target for the patients distance correction. All scans were taken by a single examiner. Scans were centered on the pupil and taken along the horizontal meridian (nasal -temporal angles at 0 to 180 degrees). We analyzed the nasal and temporal angles, because they are more accessible than the superior and inferior angles. Lid manipulation is always necessary for superior and inferior angle imaging and may lead to inadvertent change in angle configuration.
Results

Mesurement obtainted of anterior chamber angle in myopic eyes
Measures were obtained from 52 eyes of 26 patients with mean of myopic refraction of -2.23 D (range -0.75 to -3.75) Fig. 4 and cylinder less than -2.75 D obtained from Autokeratorefractometer KR-8000 (Topcon): 11 men, 15 women. Mean of age 28 years (range 18 to 67 years old). The mean of AOD 500 measured was 0.636 mm (SD 0.202), AOD 750: 0.912 mm (SD 0.274), TISA 500 0.217 mm 2 (SD 0.071), TISA 750: 0.412 mm 2 (SD 0.131). 
Mesurement obtainted of anterior chamber angle in hypermetropic eyes
Measures were obtained from 43 eyes of 24 patients with mean of refraction + 1.60 D (+ 0.25 to + 9.25 D): 10 men, 14 women. Mean of age 45 years (range 21 to 75 years). The mean of AOD 500 measured was 0.372 mm (SD 0.167), AOD 750: 0.528 mm (SD 0.210), TISA 500 0.131 mm 2 (SD 0.062), TISA 750: 0.243 mm 2 (SD 0.105). 
Mesurement obtainted of anterior chamber angle in high myopic eyes
Measures were obtained from 20 eyes of 11 patients with mean of refraction of -6.61 (-4.00 to -10.50 D) cylinder less than -2.75 D: 6 men, 5 women. Aged 26 years old (from 18 to 49 years). The AOD 500 measured was 0.845 mm (SD 0.398), AOD 750: 1.181 mm (SD 0.510) , TISA 500 0.286 mm 2 (SD 0.134) , TISA 750: 0.555 mm 2 (SD 0.282). 
Mesurement obtainted of anterior chamber angle in high astigmatic eyes
Measures were obtained from 15 eyes of 11 patients: 5 men, 6 women. Aged 25 years (from 17 to 33 years) with cylinder refraction -5.32 (-4.00 to -7.00), spherical refraction -2.23 (-0.25 to -3.75 ). The AOD 500 measured was 0.660 mm (SD 0.270), AOD 750: 0.910 mm (SD 0.357), TISA 500 0.220 mm 2 (SD 0.096), TISA 750: 0.415 mm 2 (SD 0.172). 
Conclusion
On routine gonioscopy, the angle structures may not be identified in eyes with a steep iris configuration and a narrow angle. A steep approach to the angle makes examination difficult in such cases. OCT Visante is one technique for objective estimation of angle measures even in difficult eyes. It is important to make angular measurements in greater groups of population to determine the normal variation of the angular values of AOD and TISA to compare it with glaucoma angles and to determine the angular values of risk for angular closing. 
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